Objectives: Forensic facial reconstruction is an attempt to reproduce a likeness of facial features of an individual, based on characteristics of the skull, for the purpose of individual identification. The aim of this study was to determine the soft tissue thickness values of individuals of Bareilly population, Uttar Pradesh, India and to evaluate whether these values can help in forensic identification.
INTRODUCTION
Although corpse represents a tremendous source of information to the forensic pathologist, odontologist and anthropologist, even a multidisciplinary forensic analysis cannot always guarantee final positive identification. Indeed, the most extended and detailed postmortem data are useless without any link to the antemortem data.
1,2 Traditional 'plastic' methods apply modeling clay or plasticine on a cast of the skull, approximating the estimated tissue depths at the landmarks and interpolating in between. Current computerized techniques mimic this landmark interpolation procedure using a single static facial surface template. 3 The accuracy of the soft tissue depth data as well as the sampling
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density improved with the arrival of in vivo, noninvasive depth measurements, such as lateral cephalometric radiography, ultrasound, magnetic resonance imaging and CT scanning. Ideally CT scan is a choice for the excellent image of bone vs soft tissue vs air. 4 The present study is conducted in the Northern India in which we are using helical CT scan with 2 mm axial slices to measure the soft tissue thicknesses at 7 midfacial landmarks in Bareilly population over the different age and gender. The aim of this study was to determine the soft tissue thickness values for individuals of Bareilly, Uttar Pradesh according to their age and sex.
MATERIALS AND METHODS
The present study was done in the Department of Oral Medicine and Radiology, Institute of Dental Sciences and Department of General Radiology, Rohilkhand Medical College and Hospital, Bareilly. The study consisted of a total 40 patients of which 19 were males and 21 females. All patients were subjected to CT scan at Bareilly for reason not related to the study. Patients with head trauma, fractures, swellings, asymmetries, distortions, malformations or any abnormality that can influence the shape of the face or thickness of subcutaneous musculature, were excluded from the sample. Subject were grouped according to their age in three groups 20 to 30, 31 to 40 years, 41 to 50 years. Measurements were taken with the image tool of the DICOM software in personal laptop. The method of soft tissue thickness measurement was similar to that described by Aulsebrook et al 5 and was established as follows: A tangential line was drawn to the curve of the outer surface of the body landmarks. A line was drawn perpendicular to the tangent at the bony landmark and extended outward to meet the facial profile. The length of the line from the bone to the junction with the skin surface was regarded as the equivalent soft tissue thickness at that landmark. Seven facial landmarks ( Fig. 1 ) on midface that were chosen for this study were previously used by researchers, such as Phillips and Smuts, Cavanth, Steyn. For this study, seven biometric landmarks were identified and tissue depth at each of these landmarks was measured on the CT scans. The locations correspond to the osteological landmarks. All landmarks were measured on axial section. In order to assess the reliability with which these measurements could be recorded, the measurements of 15 individuals were repeated by the different investigator at different time. The mean, range and standard deviation were calculated for each measurement, and these means can future be used for purpose of facial reconstruction. The mean of each value is compared age-wise, and gender-wise. For age-wise comparison ANOVA and for gender-wise comparison Student's t-test is used, in order to assess whether significant differences exist in any of values between genders and in different age groups.
RESULTS
The mean, range and standard deviation were calculated for each measurement, and these means can future be used for purpose of facial reconstruction (Table 1) . From a statistical point of view, it appears that soft tissue thickness at five of the seven landmarks are influenced with the attributes (age and sex), three landmarks are influenced by one attribute (i.e. age) and other two landmark influenced by gender.
Age-wise Comparison
Point A (end point of nose), D (supra-canine), F (ramus), G (malar prominence) indicate no impact of age on tissue depths. B (supra-canine), C (ramus), E (lateral temporal) are significantly influenced by age. A majority of soft tissue depths differences between age groups do not exceed 1 mm, but it is clearly seen that soft tissue depths decreases as age increases (Table 2) .
Gender-wise Comparison
The p-values listed in Table 3 indicate that not all coefficients have a significant impact on tissue depth. They indicate that in gender-wise comparison the landmark A (end point of nose), F (suborbital) is highly significant. In females soft tissue depth values at point A and F are less than values in males.
DISCUSSION
The present study has produced a set of facial soft tissue depth measurements for the contemporary adults of Bareilly population. Since 19th century till data, physical anthropologists and forensic scientists, all over the world, have been collecting data on facial soft tissue thickness by adopting various techniques. 5 For correct facial reconstruction of human skull it is necessary to know the average facial soft tissue thickness of specific sites of the face related to age, sex, race, ethnicity and weight.
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Technique
In past facial soft tissue reconstruction required direct physical soft tissue thickness measurements on cadavers. Lebedinskaya et al initiated the use of ultrasound for measuring facial soft tissue thickness followed by Hodson et al some subjective technical errors, as variation in probe angulations with bone and interpretation the film were there. 7 Phillips and Smuts used axial computed tomography scans (CT scan) followed by Cavanage et al, Greef et al for measuring facial soft tissue thickness. 8 Aulsebrook et al presents a set of average facial soft tissue depth measurements from the Zulu face that results in the development of a new profile. It also provides a method for linking two systems of measurement. 9 Kim et al states that these results were questionable, because of the difficulty to measuring it perpendicular to the skin surface. 10 To avoid the direct soft tissue measurement, various imaging modalities have been used. Earlier lateral cephalogramic radiographs were used in some studies but due to ill effect of the X-rays and superimposition of various anatomical structures in the film made the coworkers reluctant to use it. 11 Along with the major disadvantage of high radiation exposure of CT scan it gives a very good density difference between bone, soft tissue and air with low-cost factor unlike magnetic resonance imaging (MRI). So, ideally CT scan is the technique of choice for measuring the facial soft tissue depths. 
Gender Differences
The results of our study are with accordance of Greef et al who found that the lateral orbit is the point where the soft tissue of males is thicker than female. In an ultrasonographicguided study done by Galames et al they found higher mean values for males, i.e. at the point A (end point of nasal bone) and F (lateral orbit), values are consistence with our study. 2 The results of our study are with accordance with Domaracki et al. They found that there is no significant difference between right and left side. They also found that males have greater soft tissue depths than females at seven sites (glabella, nasion, end point of nasal, midlabial sulcus, mid supraorbital and temporalis muscle landmarks), but in our study we found only one similar point, i.e. end point of nasal statistically significant thicker in males than females. Along with this point one more point is statically significant, i.e. point F (laterl orbital) in our study. 12 Sahni et al found that the means of the measurements were the same in males and females at the point A, i.e. end point of nasal bone but in our study, the point A (end point of nasal bone) has been found to be highly significant statistically, thicker in males than the females. The probable reason for this could be difference in age groups, and difference in the imaging technique, i.e. MRI, which was used.
5

Age Differences
Wilkinson, based on the review of former studies, states that the age-related changes in tissues are very variable.
Tissue at mouth and lower cheek tend to decrease with age, and tissue at the chin and orbit may increase with age.
Concerning the changes at the orbit findings were consistent with our results. We observe an increase value at lateral orbit and statistically significant decrease values at landmarks at supra-canine, temporal and ramus region, the explanation for these local differences could be found in the study of Rohrich and Pessa on the role of fat on ageing face. The authors concluded that ageing face can be analyzed as a change in volume and position of different fat compartments, both superficial and deep. 11 Greef, who also found that, at the supra-canine, soft tissue thickness decreases with age as seen our study.
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CONCLUSION
CT images of the face using routine scanning protocols are a reliable method of measuring the soft tissue thickness in the facial region and give a good representation of the facial soft tissue depth. The purpose of the study was to investigate the age and sex changes of adult facial soft tissue depths. Our results showed that although bone mass index (BMI) plays a dominant role in the alterations of the facial soft tissue depths, but age and sex are the factors that should be considered with care. Further researches in this field should focus on linking of anatomical structures to the soft tissue depths variation by using advanced imaging technology in order to acquire a better understanding in the changes reported in this study. Most importantly this study shows 
